Amyloid-beta peptide activates cultured astrocytes: morphological alterations, cytokine induction and nitric oxide release.
A common feature of many neurodegenerative disorders is an abundance of activated glial cells (astrocytes and microglia). In Alzheimer's disease (AD), activated astrocytes are in close apposition to and surrounding the amyloid plaques. The mechanisms by which the astrocytes become activated in AD and the consequences of reactive astrocytosis to disease progression are not known. We examined the possibility that the amyloid-beta (Abeta) peptide, a major constituent of the amyloid plaque, could act as a stimulus leading to activation. We found that treatment of rat cortical astrocyte cultures with aggregated Abeta 1-42 peptide induces activation, as assessed by reactive morphological changes and upregulation of selective glial mRNA and proteins, such as the inflammatory cytokine interleukin-1beta. Abeta also stimulates inducible nitric oxide synthase (iNOS) mRNA levels and nitric oxide (NO) release. Abeta 1-42, a major form of amyloid associated with neurotoxicity, activated astrocytes in a time- and dose-dependent manner, whereas a scrambled Abeta 1-42 sequence or Abeta 17-42 had little or no effect. We also determined that the Abeta activity can be found in a supernatant fraction containing soluble Abeta oligomers. Our data suggest that Abeta plays a role in the reactive astrocytosis of AD and that the inflammatory response induced upon glial activation is a critical component of the neurodegenerative process.